Pollen grains of 15 species belonging to Centaurea and three allied genera of Compositae in Egypt were studied. Pollen characters, including those of size, shape, exine sculpture and structure of the aperture allowed the recogrition of three pollen types : Centaurea, Amberboa and Carthamus. A key for the separation of the different species is provided.
Introduction
The Pollen Atlas for the flora of Egypt, is a parallel work to "Flora Aegyptiaca" which is devoted to palynological studies relevant to the vascular plants represented in the Flora of Egypt.
Compositae, with more than 20000 species, stands as one of the largest families of Flowering plants. According to El-Hadidi & Fayed (1994/95) , Compositae is represented in Egypt by 225 species, a number which is close to that of Boulos (1995) . The species of the genus Centaurea was recently revised by Fayed & Karakish (unpublished work) , based on the main morphological characters. A total of 14 species are represented in the Flora of Egypt. Skvarla et al., (1977) gave an account of the pollen morphology in Compositae and in the morphologically related families. They pointed out that the Compositae would appear to be a prime family for palynological investigation.
The pollen of tribe Cynareae was intensively investigated by Wagenitz (1955) , primarily the genus Centaurea. This work was reriewed by Dittrich (1977) , who pointed out, that continued studies in the Cynareae should prove highly interesting, especially in Centaurea which should be thoroughly investigated. Other significant studies of Cynareae pollen morphology are those of Schtepa (1958) , Avetisian (1964) , Parra (1969-70) and Villodre & Garcia -Jacas (2000) .
In Egypt, 37 species of Compositae, representing the subtribes Scorzonerinae and Crepidinae of tribe Lactuceae, were investigated (Abou El-Naga, 1990 ). The present account deals with pollen grains of 15 species belonging to the genera Centaurea and the allied genera Amberboa , Carthamus and Carduncellus.
Material and Methods
Pollen material were obtained from herbarium specimens kept in Cairo University Herbarium (CAI) and the herbarium of Agriculture Research Centre, Flora and Phytotaxonomy Reaearch Department (CAIM). Collecting localities for the investigated specimens are given in Table 1 . Pollen morphological features including those of shape, size, exine sculpture and the aperture structure were studied using light microscope. For each species, several specimens were studied. A minimum of 30 pollen grains/ specimen were examined.
Materials for SEM were prepared by mounting dry pollen grains directly onto clean stubs using double-side sellotape and silver best. These stubs were sputter-coated with gold in a Polaron E 5000. Pollen grains were then examined in a JOEL JSM scanning electronic microscope at 15 Kv in the Unit of Electron Microscopy, Assiut University. Table 2 summarizes the available information of the pollen features among the investigated taxa.
Results and discussion
The morphology of the pollen grains, in particular the structure of the aperture, the shape and size of the grain and the structure and sculpturing of the exine, allowed the recognition of three pollen types: Centaurea, Amberboa and Carthamus types: (Fig. 2,e) 30 21.3 1.4 Prolate C. aegyptiaca L. (Fig. 1,d) 25.8 16 1.6 Prolate C. calcitrapa L. (Fig. 1,e) 27 16 1.68 Prolate C. pallescens Delile (Fig. 1, f & Fig. 2,b ) 22 18.6 1.18 Subprolate C. alexandrina Delile (Fig. 1,b & Fig. 2,a (Fig. 1,c) 44.8 23.4 1.9 Prolate C. glomerata Vahl (Fig. 1,a & Fig. 2,c) 29.7 21.3 1.39 Prolate
Amberboa-type
Amberboa crupinoides (Desf.) DC. (Fig. 1,g Carduncellus eriocephalus Boiss. (Fig. 2,f) 46.5 46.5 1 Spheroidal C. mareoticus (Delile) Hanelt (Fig. 1,h) 25.5 25.5 1 Spheroidal
The Centaurea -type
Pollen grains isopolar, radiosymmetric, trizonocolporate, 22-25x 16-30.5  m, subprolate -prolate. Colpus long, wide, distinctly sunken, margins distinct regular, ends rounded or slightly acute. Exine scabrate, tectate; tectum psilate verrucate or/and punctate.
Within this type, the scabra are usually dense, medium-sized and the sculpture of the tectum is psilate. Centaurea furfuracea and Centaurea eryngioides are characterized by small-sized, sparsely distributed scabra and the tectum is punctate. This pollen type is characteristic to Amberboa. The punctate tectum resembles that of Centarea furfuracea and Certaurea eryngioides but differs in the shape and size of scabra.
3-The Carthamus -type
Pollen grains isopolar, radiosymmetric, trizonocolporate, 25.5-46.5 x 25.5-46.5m, spheroidal. Colpus short, 6-7 radius, margins regular; ends acute or slightly rounded. Exine echinate, tectate; tectum verrucate, punctate.
The investigated pollen characters would show its taxonomic significance when combined with other morphological characters and (vide Fayed & Karakish, in press) 
